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m^k\m 1. fi^Ai- SAilA1(£S)_1S 
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[ASH 

WCDMA s>o] ARQ Al^eflofl^ eflo] e nfl^l (ratematching) <£uie]#sl 

^7l*l«- ^^*>^ «<HH SJAS.^ # *fl#^ *}o]^b. ARQ Ef<yn 

(Hybrid ARQ type II with full retransmission)^ ^thtr eflo]enfl^l a^l*! ^MHH 

^ofl 4^ 7>^Al7l^ ( Tfl^ €^3. 5}^ f-^s] ai-s] -f-sfl 

*r-& «1M Bltt1^(«lE ^tr4. at> ellolE n fl^l ^jie)^^ ^ 7 |*j 

1- «Kr f-^&JLiM^ ^ 7)^o| ^^a. ^ o} 

tf^iEHS. 3-8-*H, efl olEofl^j oj.-a^o} ^71 ^fl^ ^^r# ^^rS 
^ *K^&o.3.-?-El ^sM^ ^ 7)^o] 3.^ (coding diversity)* ^-g-^> 

[tflSH] 

£ 2 

CDMA, ARQ 
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*H tie}j= ARQ Al^^oflA-^ ^o]Enil%l o^^o] ^71^1 ^^{RATEMATCHING 
ALGORITHM FOR HYBRID AUTOMATIC REPEAT REQUEST SYSTEM} 

£.l£- eflolMDfl^Cratematching) 2:7] *1 ^ofl nj-s. sfo] h.^^ ARQ a] 

^<3} ^-g- uj-Ef^ 

£2^ 5ME C ^) <£jIS]# ^7)^1 ^^« 0 >^^ ^Al^}^. l^ufl #^--T- 

<3> WCDMA SH^S- ARQ a] ^(Hybrid Automatic Repeat reQuest System) 

<*IM ^|olEnfl^(ratematching) <^ZL^^^ 2:71*1 -1- ^^Hr U <HH €tr 33A5A-1 M- 
«1, ^ «HJii£|2. ARQ b]-^ H (Hybrid ARQ typell with full retransmission) 0 !] 

<4> ^Afl^Tfl^ ^r^^r WCDMA ^-°1«.b]J= ARQ!- 3ltr eMMDH 1 z~7)5\ ^ 

(coding)*}- eflolSnfl^Hl £]*1W (puncturing)^ ^^^5]^ $6} o]u] 
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*\ £3**1^ ar>o] ARQ E}°jnt ^^^-ir ^$£.3. WCDMA *M w_EjH. ARQ» 

<£-g- IfS^ ARQ U o^^, 1« ^*>7l $ltr .2.^-^^ *fl^ ^JL 

^ ^l^^- Al^^o^ c>^^^ ^7}9\- 7]\^ ^SS ^ AliE^o]cf. 

(Source Coding RateHH ^1*K puncturing)^ 0 ! *M^°1 ^l3L^ 

B] 2. ARQ ^^H^ ^1^>7] Sltr *\^*\] *£^o]t).. 

<7> o]sq-^ *>ol ARQ «<Hl£r ^-§-^ ^ ^"J^Hl e^^c-fl, ^ <!S)-oi] 

7Hr4. ^fl-g-^fe ARQ^^l 4Sr A 1 'stop and wait' , 'go back N' , ' select ive repeat ' 
«<H=H *fl-§-€ *r *L2.*1, c-flojE-1 sfl^^r n ^iL«l.&2r np 3fle)El ti] 

m7fl£] '0'<a Efl^ ti]E( tail bit ) S o^o^t}. 

alSfe s|3 2fl is} (puncturing pattern)^ nj-ej-^ ^7]^ ^^5]ZL, 

zl RCP S= (Rate Compatible Punctured Code)# ^ RCP ^-^s)- 
Rk^Jl ^ k > 1 °lJL, Rk > Rk + 1 ojcf. CkS. S^ll ^ 
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(incremental code word)^ -?-^5r#^ -^Jl<>H1 se^-s)^ &_°^Ai Rk -^SLsJ-i;^ 

<9> Aj- 7 ] sj-o] ARQ *l>iSH<Hfe ^ 1-^, Rl=l)S *JJl 

^l^ol A^<H *H=f(NAK W). 
<io> o] aM^(NAK) -g-^-ir SMH ^-^^ -¥-S5r# J±4 ^i^t 

3. ^-g- ^i<Ht ^ *H x]Qms- ^4*>^ .^^e) cfAi 

*d^€ ^ 5a^. ^T, l/h ^-1^2] Als ^ ^3fl*>^ Al-g-Jf-Ei CfA] 

<r SU^l, <>1 l/h il^- ^ ^-isHi ^£ Si* ^°lcf. 

<11> o^av^ ^ 7]*gO_3.±r H^M^ «SfM" ¥-3LS\-7\ ^fl-g-^ ^ 

n ^17} RCP S=(Rate Compatible Punctured Code) CP3JE. 
(Complementary Punctured Code) <y*H] 4^ Ej-<82(typeII ) ^1^1 EKl3(typein)Sl*l.§. 
-fr^°l ##4lJL7} 7fl 3-Hr ^Ktype 

I )S ^^^cf. 

<12> 3GPP WCDMA ^^HH ^r°l«-S]^- ARQ Bj-<y I «j-A]o] 'Release 2000'^ 

'Working assumpt ion' £.5. ^fl^S)<>| y.e]j= ARQ II /HI ^ofl tfl«H ^<3}7 r 

Al^5]Jl &r}. w>Sr^°l *M ARQ y o^ -B- ofle^^s^ ARQ^^l 

^ 1). s>o]jd ej= ARQ Br<y I (Hybrid ARQ type I without 

code combing), 2). 2H ^itr SHjaeje ARQe}-^ I (Hybride ARQ type I with code 
combing), =LZ]JL 3). *i *fl*i£- s>o]a.e)=. ARQE^ II (Hybrid ARQ typeH with full 
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retransmission), 4). *fl^^ ^j-o] w.^^ ARQEf^ H (Hybride ARQ typell with 

partial retransmission)-^.^. M-^r 0 }^^. 
<13> 1). Hybrid ARQ type I without code combing 

<14> o] « 0 VA1^- ^AlcfollA^ sfl^ CRCS^7 r ^7f£l^ oil 3 ^ ^ 3*3 

3-f ^fl^*# -2-^4. ^a]^o.5.^-E^ 7fl^ -S-^] tfl*H ^I^HMtt €2fl 3 
^tr ^4 *^^r *fl^ *H£**MI ^Hl^H^r «4 3}iL 

^fl^ *H3!4 ^a.ofl rfle}<^ ^-^^<y ^3^# ^*Str4. °) ^ 3GPP 

<fl 'working assumpt ion' £.5. £l<>| wj-^o]cf. 
<15> 2). Hybride ARQ type I with code combing 

<ie> o) j# 7 ] 1)^4 ^ wj-^oir-ll, #4 ^fl^^s)^ 3j)^4 zl ol^ofl 

€ 2fl^°l ^.2=4 ^ 4^°fl*i ^3^5^ 3°1 Cfet)-. o}irfl i) 

4 «J-^4 ajja^- ofl ^7>4 v\]s.^ Tg*£o] 3g£_^5L ^-ir-i: 44*fl 

^ u]e +6\) cfltr -H^7> iL^-44. 

<17> 3). Hybrid ARQ typell with full retransmission 

<18> o] tij-^ofl^ ^^SJ ^7}%6\] cfltr ^7>^o] 3.^ #7>^ *M^Rr 

vfrqo]t±. o]e^tr #7}£--g- ° 0 i<^ incremental redundancy) <>14-E. 3H , HJ"^^ 

^€ sfl^Sl 3714 ^-o] ^l^s>^ ^^-7> # Tfl^Cfull retransmission)^ 
£1^ 3°14. o) zfl^-£ ^^*A9l t^S^o] 7Hr44. 

<19> 4). Hybride ARQ typell with partial retransmission 
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<20> o] wj-Al^- $-7} 3)#^*r ^7}^o] ^sflo] ^ 3.7] ^.t^ ^-J7 

<21> ^1-71^ W]-^^-^ arto] b^JEL ARQ^li^^r tflSf 47}*]3_ M-^JL 5flfe3), ^7l]o] 

3GPP WCDMA fl-35)2H^ SM^S- ARQ^^H ^tb o^tF ^-g-^- ^o] 

7} *Rr ^*)H ^3-2. aI— — S. ^13^.5. sj-olu. s}«el ARQ « e V ^* 3-§-^ 91 

<22> nJ-BM, <5}o|_ti ARQ «<H=HH ^*fl3£l toel^^ ^p-^ol J8.^-E|JL 

zl <|rjis}#^ ^¥-§- ^7) 3tt iL^ 71^^ ^-g-^ ^sfi- iL^ji 9X 

l=r. 

<23> 7l^^ eHolEnfl^i ^jiel^oil oio^ el|o]Eni]^ sfli£(ratematching pattern) Ik 

<24> 7fl^ M-Bflfl^ i, 

<25> ^(TrCH)^ Xii,Xi2,Xi3,....Xi xi , 

<26> Xj, e ini( e p i us , e minus ^ sj-^E^l rfl*}^ ; 
<27> if puncturing is to be performed 



<28> 



e = e; 



ini 



<29> m = 1 

<30> do whi le m<=Xi 



<31> 



e = e - e, 



minus 
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<32> if e <= 0 then 

<33> set bit x iiB1 to Si^7}^], 8^: 0,1°) °>Vi 

<34> end if 

<35> m=m+l 
end do 
<37> else 



<38> 



<41> 



e = e 



ini 



<39> m = 1 

<40> do while m<=Xi 



e e e m i 



minus 



<42 > do while e <= 0 

<43> repeat bit Xj iin 

<44> e=e+eplus 
<4 5> end do 

<46> m =m+l 
<47> end do 

<48> end if 

<49> ^, # 7 j <£jlB^ofl rnfs^ ^7l^ls1 ^( e =e in jH o]*l^ 
m=l 3. ^f-JL, m=<Xi <a e=e-e minuS) H^:n e<=0 ili?.-^ J§*]ig o^jjLs. 
bit x 
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i>m # 8S. ^ 3 ^Hfifl7l -frfe 0,1°] °>\i 

&)*}JL t e=e+e p , us sL cj"§-, f^LS]^ m=m+15. ^ tijeofl cfl-sJH 

^^•t}. JLelJl, q-r^^ ^ o.^ e=e ini S 2±7}x}% ^^ji, ^*fl wl^s] m=l 
S § tf-g-, m <=Xi <£ e=e-e minus , HB]J1 e<=0 ^-S.^ #4 ^-¥-# bit 
Xi, m # ^(repeat bit x i>m )*|-Ji e=e+e plus 3 ^JIJeL ^^Rr 3J°H, *) 
E.^ ^efl^ #4=. ^ofl ^ ^o]cf. 

<so> ^oflA^ ^ 5fl^ofl>^ e>o]y.E]c ARQ71 **j # 3MS.nfl^l ov 

<5i> Hybrid ARQ type II with full retransmission <M iiflolMt>fl^ 

<52> sHjaelJE. ARQ a1^°1H e^M oj-j^^o] ^l^l- 

5U<H, *]-5f ^7l^l# «3M3 #°-iiL*l SH*^ ARQ ^ 

<53> £ S}o] ARQ Al^Eflo)}Ai EflolEnfl^l olji^^o) ^7]*)* 7fl^^ ^ 

<54> ^- ^>o] U.S^c ARQ Al^EfloIjA^ EflolEofl^l <y-j7^^^ ^71^11- *fl^ § 

^« €^S. «H ^ -f^Hrfe ##tr ^£.3. ^^«fl SE^r u]m elwRKbit 
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reversing) (aim al^)^ ol-g-gflA^ ^^sfl fo^^ _ ^>ol«.^c m X\^o] ^^q\ 

<55> 3Gpp WCDMA fl-^^HH s|-ol ti.e]^ y\RQ« D VXj ofl cfl^. <H^^r ^-g- 

<56> n^e)^, ^o]ti.El^ ARQ a o v ^HH ^13^ ^^#^1 A^-S]J1 SlSLv), 

=L <£JLE)^ a^aJS] <$7) ^ ^.Cf Cf^tb 7l^S] ^-g-Sf ^3^-1- .SL^JL & 

<57> ^>o]ti.Bl= ARQ e}-^ II (Hybrid ARQ typeH with full retransmission)^] &<>H ^ 

£ °1^H1 ^5]<H HIS* J±tRr «Bf^ ^£7} 3^ tillol] tfls|H 7fl*H^r 

<58> ^sh, ^. ^oi]a^ ^ ^>oi«.^= arq Bf<yn°iH 
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<g3l£\^r*\ S7l^l» «>fl^fe *fl^£]^r 3.7)7} o)#6\] ^ sfl^i 

^Ji4 ^^Rr £14 *H ^€ ^ SU^-. 

<59> E^AjEE o](101)^-S^- efl o] E nfl^l JLE] 102) , ^. 

ejji t}a1 e^^^te ^^^eji^i ^o](i03)A5 o)o^^^ eMEn^i <^jie]#ofl sa<H 
^fl^^^ ^^r°11 2:71^11- ^(selecting other initial value)*r^ 3!°1 

<60> -g- ^^A^ ^>Oj ARQ A]^EflollA^| EflolEn|]^l <gjL?J{^9] ^7)5\S, T^-g-^ 

<61> ^^1), ^HS^ 1 ^JIB^S] 2.71*1-1- ^ofl 4^ 7>^A]7l^ ^ ^ 

<62> 1;^, eflolenfl^l <£jLiL}^o] 2,71*11- *fl#^ ^-fr ^^S. ^ ^3 S. 

<63> ^fl, eMED^I o}--^^ ^7l*l# ^^5. ^ ^o.e_ 

<64> vjl* fl) ^olEo]]^ <^Jie)#^ ^71*11- ^# ^ ^&JlilL-^E| 

^^1^ 71 ^ol S^a. ^ o>u|S^ ^-^floflSL ^-§-*Rr mtSLS. ^ 

<65> ^'fl, efl°)^fl^ <gjLB)&<>\ 2:71*11- ^fl^ «<r* ^ ^^O.S.«- 
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E] £3^1^ ^fc 7}*£o] 3.^ E] (coding diversity)* 3 aJ-8- 

3* tH}. 

<66> £2^ ^ -^^1 ^ WCDMA *H ARQ a]^^ eflo]E nfl^i ^ 7 ]^1 



<68> x£*\ t ^-7^1(201)^1^^ H\?A^ 5ti ^ fiflolEnfl^l oj-jie^o] ^7l^l» ^ 

n ^71 2.^5] 0^7} K!- ^tni. 

<69> K^r e p i us /e minus l- ^ 3^ e plus /e minus # ^*1 g^r ^+1S. 

e p i us /e minus < l<a e minus /e P i us « ^ 3L±r ^+13. % 

<?o> cf^- 3-31(202)011^ ^^^<?1 ^^o]7> ^ a>^-^l ^-f^l7>#'^*><^, o) uj- 

31(202)^1 ^4- 3*1*8$! ^-f°fl^ ^7l« ^71 ^1*V ^eHARQ(i) =. iS. 

^vlJli&n 203), ZLElJl 4-§- #7fl(204W>H aL7l*l e ini => e ini + (enARQ(i) mod K) 
•e minus S. cfl^4, o}7H i=0^1 Tj^r 33*1*1) °]v}7>}51 i=l^l ^«]*fl 

<7i> *V^ t ^.7]^. w>fil-^ol ^71^11- -g^Rr 3r?ll(204HH eHARQ(i)« 4^ 

<72>. ^, #31(203)°1H eHARQ(i)* namt 7l§o.5L j# «1M el^^lM & 
(BR j>n HH KiH} 371M- ^ st-i: *5 PBR m S. tfl^H ( eHA RQ( i )=PBR i%K ) , <^7l 
*1 n^r 2 n -!<K<=2 n # 3-^Rr ^^r 0 l^. 
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<73> 



SMM elwRi<^ <^1« *^ BRo (3 =0, ^, '0' = '000'olal °1 LSB— MSB 



£°.S. e|»^>S*HS. '000'^S.S. BRo, 3 =0°1 ^ 3Mj1, BRi >3 =4 ^, '1'= '001' ^Ji o] 
LSB —MSB e|«1'8*> i a 'lOO'^VV s]£S BR i)3 =4 7> ^ ^^c)-. 

<74> nJ-fiH, PBR&£| «fl# SL^, K=6«?I , n=3<>l € 3°la, BRo, n =0(000 — 

000) , BR 1>n =4(001 —100), BR 2 , n =2(010 —010), BR 3>n =6(011 —110), BR4 >n =l(100 — 

001) , BR 5>n =5(101 —101), BR6 >n =3(110 —Oil), BR 7>n =7(lll —111) o)jl, PBRo=0, PBRi 
=4, PBR 2 =2, PBR 3 =1, PBR4=5, PBR 5 =3 o] ^ ^ojcf. 

^H.sl TTI(^ a}^> ^)7> mcf €• #£.3. ^l^Hl^r ^-f 4 Sefl«?H cfl^> 

^ ^7l^7> ^2\0-£. ^l^Sl^d], olofl rtj-e ^7)^1 ii^-g; ^t!: 

TTI ^^ll^AS. 2-1: si ^©1 (modular shift)3fe ^Efl-i- 7>^7fl ^cf. 

<76> ^g, «v^o^ ^olHnfl^l ^71^1 -M^^^r SJEL ^(code combing)^ 7]^°. 
S. z>}7) xt)|^^ 3r>olti.e)= ARQ ^°1«H3» _2£ £^1-8- ai~§-*}^ 

<77> EM^Ul 2:71*11- 7fl^i^ ^ofl ^ ^-g-^ 0_£_ 7}^}^ ^7) nfl 
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^] Hybrid ARQ type II with full retransmission^ i-MM ^ 
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13^8" 1] 



1 ^7) 5I|^^H1 <gJL£}^9] 2,7}*}% 4^ 5^r« #^sL 



oj-g-fsfl^ ^SRr 3^ ^ §>ol«.E)c ARCH^o)H efl 



*fl 1 *<H 5^1, ^7) eflojEnfl^ <£JLZ}^°\ ^71^11- 7fl^ «*r# €*r3. *} 



4] 
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[$t** 5] 

Sl-o] ti.s^c ARQ Al^^ofl^ gflolEnfl^l oJ-JL^o] 3z7}x\mr 5Jt°H 
7V^Al^ ^71 3*1-^, S-^el K« #31, ^ %*\% BL^ tiV^-o]^S] 

6] 

*)1 5 &°H, ^7l 5.#&| sH^l^l eplus, eminus^l tfl^H 

e P ius/e m inus-i- n^l Sfe ^^r i&^b epi us /e m i nus # ^^r+Kepius/eminus < I 1 ?! 
e minus /e plus l- MM ^ lE^r ^+1)5L 

^71 ^ eHARQ(i) = -M^^ 

^-71 ^71^1 a7l*l e in i => e ini + (eHARQ(i) mod K) -eminus 3. °l-¥-<H*l 

[3^8" 7] 

*H 6 *<H1 S^i, ^-7) f^£- eHAR Q (i)« ntilEt 7l§o_JL j* 

WIS Elttl^*V #(BR j>n H>H 3.7-IM- ^ USE ^1 PBR i%K S tfl^( eHAR Q 

(i)=PBR i%K )*Rr 3* #3.2.3. *Rr *H ARQa]^°*M eflolEnfl^i ^jiej^ 
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.101 



,102 



A 03 





other 
transport 
multiplexing 
chain 




rate 
matching 
algorithm 




other 
transport 
multiplexing 
chain 
















selecting 
other 
initial 
value 





retransmission 
indication 
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203 



202 



Ratematching i^ajg ) 








K=integer(epius/ eminus) 

eplus/ eminus < 1 

K=integer(eminus/epius) 






eHARo(i)=i 



i 



.201 



203 



eHARo(i)=i 



eini^eini+(eHARa(i) mod K)* eminus 



-204 



5! £ 
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